Summary. First polar body expulsion in the squirrel monkey ovum occurred at an average of 13\m=.\1h after hCG injection when observed in culture but could occur as early as 5 h after hCG. The mean time for extrusion of the second polar body was 4\m=.\7h after insemination of the culture with freshly ejaculated spermatozoa (16\m=.\3 h after hCG). The earliest time, and therefore also that of sperm capacitation, was 2 h after insemination. First cleavage occurred 16\m=.\2h after insemination.
Introduction
In recent years considerable progress has been achieved towards the successful in-vitro fertilization of human (Edwards, Bavister & Steptoe, 1969; Soupart & Strong, 1974 Lopata, Johnston, Hoult & Speirs, 1980) and non-human primate ova (Johnson, Harrison & Dukelow, 1972; Gould, Cline & Williams, 1973 ; , 1979 as well as for many common laboratory species. The present study was undertaken to determine the times for expulsion of first and second polar bodies for the squirrel monkey. The time for expulsion of the first polar body after hCG injection is taken to be the time required for maturation of the ovum. The time needed for sperm capacitation is taken to be somewhat less than the time for second polar body expulsion.
Materials and Methods
Adult monkeys (Saimirí sciureus) were classified by karyotype and export point of origin and were of the Colombian (Leticia, Colombia; 6 acrocentric pairs of chromosomes) and Bolivian (Santa Cruz, Bolivia; 6 acrocentric pairs of chromosomes) types (Ariga, Dukelow, Emley & Hutchinson, 1978) .
To avoid the season of lowered ovarian response to gonadotrophins (Harrison & Dukelow, 1973) all trials were conducted from October to June. Follicular growth was induced by a regimen of 4 days of FSH (1 mg/day) followed by a single injection of 500 i.u. hCG (Dukelow, 1970) . The minimum effective dose of hCG to induce ovulation has been shown to be between 100 and 250 i.u. (Dukelow, 1979) . The techniques of laparoscopie ovum recovery, semen collection and in-vitro fertilization have previously been described , 1979 .
In a previous series of ovum aspirations, 10/27 (37-0%) ova recovered 10 h or less after hCG injection had already matured and mature ova were recovered as early as 5 h after hCG. Obviously some of these may have begun the maturation process in response to an endogenous 0022-4251 /82/010135-03S02.00/0 LH release prior to hCG administration. Since a primary objective of the present studies was to determine the time requirement for second polar body extrusion after insemination in vitro, follicular aspirations were carried out 9-11 h after hCG when a greater proportion of the oocytes would be at the first polar body (mature) stage. 
Results
The results are shown in Table 1 . Ova from which the first polar body had already been extruded were sometimes recovered from the follicle at the time of follicular aspiration. Because of the possibility of endogenous factors triggering ovum maturation, the times of second polar body extrusion and cleavage were examined in relation to the time of insemination rather than hCG administration and these results are shown in Table 1 . The mean time of second polar body extrusion after insemination (4-7 h) would be a little more than the time required for capacitation under in-vitro conditions for squirrel monkey spermatozoa. The shortest period required, after addition of spermatozoa to the system, for an ovum to extrude the second polar body was 2-0 h for an ovum that had a single polar body 1-3 h after insemination and 2 polar bodies 0-7 h later. Of 28 ova, 24 (85-7%) exhibited second polar body extrusion within one standard deviation of the mean (4-7 h).
Cleavage to the two-cell stage occurred at an average time of 16-2 ± 7-6 h after insemination (Table 1 ). The ranges for the earliest and latest possible times of this first cleavage for these three ova were 6-2-10-8, AU workers using the squirrel monkey as a model for human in-vitro fertilization work have had to rely on the use of exogenous hormones to induce follicular growth and ovum maturation because of the lack of menstrual cycles and overt signs of sexual receptivity in this species. Accordingly, knowledge of the time of maturation relative to exogenous administration of hCG is important to allow maximum opportumity for sperm penetration during culture. In the present studies, with ovum recovery at 9-11 h after hCG, non-matured ova extruded the first polar body at 13-1 h. This value can be contrasted with a value of 26 h for man (Edwards & Steptoe, 1975) . In the present study, first polar body extrusion occurred during culture at 9-0-17-3 h after administration of hCG.
The times obtained for extrusion of the second polar body after insemination of eggs in vitro are comparable to the 3-4 h sperm capacitation time reported for rhesus macaques (Macaca mulatta) by Marston & Kelly (1968) after in-vivo timed-mating studies. Similar results for sperm capacitation times (3-7 h) have been reported for man (Soupart & Strong, 1974; Lopata, McMaster, McBain & Johnston, 1978) .
The present values for time of maturation and second polar body extrusion are at the lower end of the range of previously reported values for the stages of squirrel monkey embryonic development (Kuehl & Dukelow, 1979 
